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to the number of hydrogen ions present; and it is now known
that although in dilute solutions there appears to be a connection
between the number of ions and the catalytic effect, the results
deviate more and more from this state of affairs with increasing
concentration of the acid.1
An even greater difficulty was found when the action of
mixed acids and salts was examined. When bo an acid there
is added a salt yielding the same ion as the acid, it is found
that the catalytic action of the mixture is greater than that of
the acid alone. But on the ionic theory, the addition of the
salt must reduce the ionisation of the acid and hence diminish
the number of hydrogen ions in the solution. For instance,
the velocity of hydrolysis of cane-sugar in presence of an N/20
solution of nitric acid is represented by 29*9. Theoretically,
the addition of a certain proportion of potassium nitrate solu-
tion (0*04 N) should lower the velocity to 27*2 ; but in practice
it is found to have the reverse effect, raising it to 33*9. Thus,
although the ionisation of the acid is diminished, the catalytic
effect is increased.
In order to escape from this difficulty, Arrhenius2 brought
forward the suggestion that the introduction of the salt plays :
a twofold part: in the first place it reduces the total number
of hydrogen ions present; whilst in the second place it stimu-
lates the activity of those remaining. Another form of ex-
planation is arrived at by assuming that solvates are formed
on the addition of the salt; and that owing to the withdrawal
of water to produce these solvates, the concentration of the
hydrogen ions in the rest of the system is increased.
The idea that the undissociated part of the salt has a
catalytic action of its own is supported by the work of several
investigators.3 If it be accepted, then the velocity of a
catalysed reaction can be regarded as the sum of two velocities
which are determined respectively by the catalytic activity of
the molecule and of the ion, each acting in proportion to its
concentration. In the case of weak acid catalysts, the main
activity resides in the ioD ; but with increasing strength of the
3 Ostwald, /. pr. Chem., 1885, 31, 307.
2 Arrhenius, Zeitsch. physical. Chem., 1889, 4, 226.
8Senter, Trans., 1907, 91, 460; Lapworth, ibid., 1908, 93, 2197; Acree
and Nirdlinger, Amer. Chem. J.t 1907, 38, 489; Snethlage, Zeitsch. Mek-
troch&m., 1912, 18, 539; Zeitsch. physical Chew., 1913, 85, 211.